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(57) ABSTRACT

A disclosed fan containment case includes a fan case fabri-
cated from a plurality of non-metallic composite layers with
an attachment flange formed of both a composite portion and
a metallic backing. The disclosed metallic backing is
mounted on a rearward facing surface of a composite portion
of the attachment flange.
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1
METALLIC RADIUS BLOCK FOR
COMPOSITE FLANGE

BACKGROUND

This disclosure generally pertains to an attachment flange
for a composite fan case. Furthermore, this disclosure relates
to a metallic attachment flange component for a composite
fan case.

A gas turbine engine can include a fan section including fan
blades surrounded by a fan case supported within a nacelle.
The function of the fan case is to contain any fractured and
separated parts of the fan blades to prevent portions from
leaving the fan nacelle. Metallic fan cases can be undesirably
heavy to perform this containment function. A composite fan
case constructed of non-metallic materials can reduce weight
and provide the same capability as a metallic fan case. How-
ever, composite fan cases can require complicated configu-
rations to provide the desired strength and durability. More-
over, composite material manufacturing and forming
techniques are limited in the range of tolerances that can be
reliably obtained.

SUMMARY

An example disclosed fan containment case includes a fan
case fabricated from a plurality of non-metallic composite
layers with an attachment flange formed of both a composite
portion and a metallic backing.

The example metallic backing is mounted on a rearward
facing surface of the composite portion of the attachment
flange. The disclosed metallic backing includes a plurality of
segments that combine to encircle the fan case on the attach-
ment flange. The example metallic backings are secured to the
attachment flange adhesive and/or mechanical fasteners. The
metallic backing provides a desired compression strength and
durability along with the use of conventional machining pro-
cesses to attain a desired total thickness of the attachment
flange within desired tolerance limits.

These and other features disclosed herein can be best
understood from the following specification and drawings,
the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of an example gas turbine
engine.

FIG. 2 is a perspective view of an example containment
case.

FIG. 3 is a sectional view of the example containment case.

FIG. 4 is an enlarged view of an example attachment flange
of the example containment case.

FIG. 5 is an enlarged cross-section of a portion of the
example attachment flange.

FIG. 6 is a front view of an example metallic backer seg-
ment.

FIG. 7 is a perspective view of the example metallic backer
segment.

DETAILED DESCRIPTION

Referring to FIG. 1, a gas turbine engine is schematically
indicated at 10 and includes a core 12 having a compressor
section 14, a combustion section 16 and a turbine section 18.
The example gas turbine engine 10 includes a fan section 20
that is disposed within a nacelle 22 and includes a plurality of
blades 28. The compressor, combustion, turbine, and fan sec-
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tions 14, 16 18 and 20 are arranged about an axis 15. The
nacelle 22 defines an inlet 24 for incoming airflow. A fan
containment case 26 is disposed proximate the blades 28 in
the fan section 20.

Referring to FIG. 2, the example fan containment case 26
includes a generally cylindrically shaped fan case 30 that
extends between an open front end 34 and an open rear end
36. The example fan case 30 is fabricated from a plurality of
non-metallic composite layers 38 (FIG. 4). The front end 34
includes an attachment flange 32 that is formed of the plural-
ity of composite layers 38. A metallic backing 42 is secured to
the attachment flange 32.

The example metallic backing 42 is fabricated from an
aluminum material and is mounted on an axially rearward
facing surface of the attachment flange 32. The example
metallic backing 42 consists of a plurality of segments 52 that
combine to encircle the fan case 30 on the attachment flange
32. Inthe disclosed example, the metallic backing 42 includes
four segments 52 disposed about the circumference of the fan
case 30 and secured to the attachment flange 32.

The attachment flange 32 includes openings 46 (best
shown in FIG. 5) that extend through the metallic backing 42
and the composite attachment flange 32. The openings 46 are
provided for the fasteners (not shown) utilized for securing
the containment case 26 within the nacelle 22. The rear end 36
of'the fan case 26 does not include an attachment flange and
is secured to the nacelle structure 22 using other attachment
and securement methods. However, it is within the contem-
plation of this disclosure that an attachment flange 32 may be
disposed on each of the front and rear ends 34, 36 in order to
secure the fan case 30 within the nacelle structure 22.

Referring to FIG. 3 with continued reference to FIG. 2, the
example metallic backings 42 are secured to the attachment
flange 32 with an adhesive 56 and/or mechanical fasteners 54.
The example mechanical fasteners 54 comprises rivets that
extend through the metallic backing 42 and into the compos-
ite portion of the attachment flange 32. The metallic backing
includes counter-bore holes 48 that receive the entire head of
the rivet 54 such that the rivet head does protrude from the
metallic backing 42.

Referring to FIGS. 4 and 5 with continued reference to
FIG. 2, the fan case 30 includes the front end 34 that is defined
by the example attachment flange 32. The attachment flange
32 includes a radially upward extending composite portion
40. This radially upward extending composite portion 40 is
formed from some or all of the plurality of layers 38 of the fan
case 30. The composite portion 40 includes the composite
material that is non-metallic and therefore is formed utilizing
known composite manufacturing techniques.

The example composite portion 40 extends radially
upward with a bend radius 58 that is determined according to
the material properties of the composite layers 38 to provide
the desired strength and formation of the attachment flange
32. Disposed between the metallic backing 42 and the com-
posite portion 40 is a galvanic corrosion barrier 44. The
combination of the metallic backing 42 with the composite
portion 40 creates a galvanic corrosion condition encountered
by responsive to direct contact between the two materials.
The galvanic corrosion barrier 44 prevents degradation that
may be caused by the galvanic incompatibility of the materi-
als. The adhesive 56 is disposed between the galvanic barrier
44 and the metallic backing 42 to hold the metallic backing 42
in place during assembly and operation.

The metallic backing 42 and the composite portion 40
define openings 46 for fasteners utilized to secure the con-
tainment case 26 within the nacelle 22. The metallic backing
42 includes a radius 60 that corresponds to the radius 58 ofthe
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composite portion 40. The radius 60 provides for the posi-
tioning of the metallic backing 42 further downwardly
towards the outer surface of the fan case 30. Moreover, the
radius 58 provides an increased area of compression contact
in the radius to provide a desired increase in compression
strength.

Referring to FIGS. 6 and 7 with continued reference to
FIG. 2, the metallic backing 42 is shown and includes several
features to maintain the desired structural integrity while
reducing overall weight. The example metallic backing 42 is
formed from an aluminum alloy to provide a desired strength
to weight ratio. Each segment 52 of the metallic backing 42
may include scalloped portions 50. The scalloped portions 50
are areas where material is removed to reduce the overall
weight of each of the metallic backing 42.

Referring to FIG. 3, with continued reference to FIGS. 6
and 7, the metallic backing 42 is secured to the attachment
flange 32 by way of the adhesive 56 that is applied between
the composite portion 40 and the metallic backing 42. The
example adhesive 56 is applied to the front surface of the
metallic backing 42 that will be placed in contact with the
galvanic corrosion barrier 44 on the axially rearward facing
surface of the composite portion 40.

In addition to the adhesive 56, the mechanical fasteners 54
(FIG. 2) are utilized to secure the metallic backing 42 to the
composite portion 40 of the attachment flange 32. The
example mechanical fasteners 54 are rivets secured through
counter-bore holes 48 arranged at intervals along the length of
each metallic backing 42. The counter-bore holes 48 allow for
attachment of the rivets 54 without disrupting the rear axially
facing surface of the metallic backing 42 during assembly and
secondary machining.

Metallic backing 42 is provided in segments 52 to allow for
manufacturability and installation to the fan case 30. In the
disclosed example, there are four segments 52 (FIG. 2) of
metallic backing 42 that are applied and attached to the
attachment flange 32. Each segment 52 comprises a circum-
ferential portion that combine to encircle the fan case 30 and
form a semi-continuous mounting surface along the entire
rearward facing surface of the attachment flange 32.

The metallic backing 42 is metallic part and therefore is
readily machinable by common manufacturing methods.
Therefore, the metallic backing 42 provides a surface from
which material can be removed to set a desired thickness 62 of
the attachment flange 32. As appreciated, the desired thick-
ness 62 of the attachment flange 32 is difficult to attain merely
through the use of composite materials. Composite materials
are not easy to machine compared to the metallic material
comprising the metallic backing 42.

The example fan containment case 26 is fabricated by first
producing the example fan case 30 to include the attachment
flange portion 40 that extends radially upward. The compos-
ite portion 40 of the attachment flange 32 includes the radius
58 that terminates at a first thickness 64. This first thickness
64 is formed within a desire tolerance range compatible with
the composite material forming process. A second thickness
66 of the of the metallic backing 42 is provided such that
sufficient material is provided in view of the tolerance range
of the first thickness 64 defined by the composite material
forming process. In other words, sufficient material is pro-
vided in the second thickness 66 of the metallic backing 42
such that a rear face 68 is machined to attain the desired total
thickness 62 of the attachment flange 32. The metallic back-
ing 42 because it is machinable by known and substantially
standard conventional machining methods allows for the tai-
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loring of the thickness 62 of the attachment flange 32 beyond
the limits capable with only composite material fabrication
techniques.

The galvanic corrosion barrier 44 is attached to the com-
posite portion 40 followed by attachment of the metallic
backing 42 with the adhesive 56. Rivets 54 are then utilized to
further attach the metallic backing 42 to the composite por-
tion 40. The rivets 54 are attached within the counter-bore
holes 48 such that the rivets 54 do not interfere with subse-
quent machining steps. Once the metallic backing 42 is
attached to the composite portion 40, the back surface 68 is
machined to obtain the desired total thickness 62 of the com-
pleted attachment flange 32. The machining operation can
include any machining operation capable of removing mate-
rial from the back surface 68 to obtain the total thickness
within a desired tolerance range.

Accordingly, the disclosed attachment flange 32 configu-
ration including the metallic backing 42 provides for the
tailoring of attachment flange dimensions to obtain desired
dimensional repeatability. Moreover, the metallic backing 42
increases compression strength in the attachment flange 42 to
facilitate increased durability while also improving manufac-
ture and assembly.

Although an example embodiment has been disclosed, a
worker of ordinary skill in this art would recognize that cer-
tain modifications would come within the scope of this dis-
closure. For that reason, the following claims should be stud-
ied to determine the scope and content of this invention.

What is claimed is:

1. A gas turbine engine fan section comprising:

a plurality of composite layers defining a generally cylin-
drical case;

an attachment flange extending radially outward from the
cylindrical case, the attachment flange comprising a por-
tion of the plurality of composite layers that define the
cylindrical case forming a continuous radius turned radi-
ally outward transverse to a portion of the same plurality
of composite layers defining the cylindrical case;

a metallic backing secured to the attachment flange,
wherein the attachment flange includes a radius on the
outer surface of the cylindrical case and the metallic
backing includes a corresponding radius;

at least one fastener securing the metallic backing to the
attachment flange, wherein a terminating end of each
fastener does not extend upstream beyond the attach-
ment flange;

a corrosion barrier disposed between the metallic backing
and the attachment flange with the metallic backing
adhered to the corrosion barrier with an adhesive; and

a fan section including a plurality of fan blades disposed
within the generally cylindrical case.

2. The gas turbine engine fan section as recited in claim 1
including a nacelle disposed about the fan section with the
cylindrical case supported by the nacelle.

3. The gas turbine engine fan section as recited in claim 1
wherein the metallic backing comprises at least two separate
sections secured to the attachment flange.

4. The gas turbine engine fan section as recited in claim 1,
including an adhesive applied between the metallic backing
and the attachment flange for securing the metallic backing to
the attachment flange.

5. The gas turbine engine fan section as recited in claim 4,
wherein the at least one fastener comprises a plurality of
rivets.

6. A fan containment case comprising:

a plurality of composite layers defining a generally cylin-

drical case;
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an attachment flange extending radially outward from the
cylindrical case, the attachment flange comprising a por-
tion of the plurality of composite layers that define the
cylindrical case forming a continuous radius turned radi-
ally outward transverse to a portion of the plurality of
composite layers defining the cylindrical case;

a metallic backing secured to the attachment flange;
wherein the attachment flange includes a radius on the
outer surface of the cylindrical case, wherein the metal-
lic backing includes a radius corresponding to the radius
of the attachment flange; and

aplurality of rivets for securing the metallic backing to the
attachment flange, wherein a terminating end of each of
the plurality of rivets does not extend upstream beyond
the attachment flange.

7. The fan containment case as recited in claim 6, wherein
the metallic backing comprises at least two separate sections
secured to the attachment flange.

8. The fan containment case as recited in claim 6, wherein
the attachment flange and the metallic backing include a
plurality of corresponding openings for receiving fasteners.

9. The fan containment case as recited in claim 6, including
an adhesive applied between the metallic backing and the
attachment flange for securing the metallic backing to the
attachment flange.

10. The fan containment case as recited in claim 9, includ-
ing a corrosion barrier secured between the metallic backing
and the attachment flange, wherein the metallic backing is
secured to the corrosion barrier with the adhesive.
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11. The fan containment case as recited in claim 6, wherein
the attachment flange and the metallic backing define a
desired flange thickness.

12. A method of manufacturing a fan containment case
comprising:

forming a generally cylindrical case with a plurality of

composite layers;

forming an attachment flange by forming a continuous

radius turned radially outward transverse to the cylindri-
cal case with a portion of the plurality of composite
layers forming the cylindrical case;

measuring a thickness of the attachment flange;

machining a surface of a metallic backing based on the

measured thickness of the attachment flange to define a
thickness ofthe attachment flange and the metallic back-
ing; and

attaching the metallic backing to the formed portion of the

attachment flange with at least one fastener such that a
terminating end of each fastener does not extend
upstream beyond the attachment flange.

13. The method as recited in claim 12, including applying
an adhesive between the metallic backing and the composite
layers to secure the metallic backing to the attachment flange.

14. The method as recited in claim 13, wherein the at least
one fastener comprises a plurality of rivets.

15. The method as recited in claim 12 including attaching
a galvanic corrosion barrier between the metallic backing and
the attachment flange.
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